To clarify the self-extinguishing conditions and the rate of char oxidation of glued laminated larch timber materials, heating experiments were carried out using a cone calorimeter. Larch specimens were heated to be ignited and burn. After the char layer was formed at heated surface, surface flame was extinguished itself. Glowing char oxidation and smoldering combustion were observed under the heating flux of zero to 50kW/m 2 . Char oxidation started at temperatures above 366 o C and stopped at 166 to 360 o C. The mass loss rate was measured by a load cell, while surface shrinkage rate and surface temperatures were measured simultaneously using laser sensors.
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(15) (10), (13) (1) To construct large-scale buildings, principal construction elements such as beams and columns shall be fire resistant. In case of timber structures, fire resistance is needed so that construction element shall withstand the heating by fire for a specified time and so that the self-burning shall be stopped until the elements are cooled down to normal ambient temperature.
To clarify the self-extinguishing conditions and the rate of char oxidation of glued laminated larch timber material, heating experiments were carried out using a cone calorimeter. The density and water content of the specimens were 514 to 613kg/m 3 and 9.4 to 16.6 % by weight, respectively. Specimens were heated either in the plane parallel or perpendicular to annual rings. Each specimen was heated to be ignited and burn. After char layer was formed at heated surface and after the surface flame has extinguished, the occurrence of glowing, char oxidation and smoldering combustion were observed. The heating intensity was varied in the range of zero to 50 kW/m 2 . In case of small heating intensity, typically below 15kW/m 2 , heating intensity was adjusted by using a stainless wire mesh placed between cone heater and specimen surface. Total mass of the specimen was recorded by a load cell equipped with the cone calorimeter. The surface position of the heated surface was continuously measured by two laser Doppler displacement meters. Surface temperature distribution was measured by an infra-red thermal image camera. After testing, all the specimens were cut at center. The positions of burnt surface, charred surface, charring surface and coloring surfaces were identified.
The moving velocity of burnt, charred, charring and coloring surfaces varied with heating intensity. As the heating intensity is decreased, the velocities were decreased especially at 8.7kW/m 2 , which is below critical heat flux for ignition. During glowing and smoldering combustion, the surface temperature was kept above about 400 o C. Char oxidation started at temperatures above 366 o C and stopped between 166 and 360 o C.
The rate of char oxidation reaction was estimated by three methods. Method 1 is based on the heat and mass conservation of total specimen, considering the heat absorbed by water evaporation and thermal decomposition of volatile components. The method 2 deals only with heat conservation of specimen surface assuming that all the oxidation process takes place close to heating surface. The method 3 is a conventional way where reaction rate is calculated simply by measured mass loss rate excluding the effect of mass loss by evaporation of water and decomposition of volatile components using fractional ratio of constituent material. The results by three methods agreed fairly well and the rate equation was established in the form of Arrhenius type rate equation. The frequency factor was 0.015 kg/(m 2. s) and the activation energy was 22.1 MJ/(kmol . K). 
MEASUREMENTS OF CHAR OXIDATION RATE OF GLUED LAMINATED LARCH TIMBER MATERIALS DURING POST FIRE HEAT EXPOSURE PERIOD
